INTRODUCTION
Prevention of human immunodeficiency virus (HIV) and sexually transmitted infections (STIs) in sex workers is beneficial to the workers' health and also prevents onward transmission to clients and clients' hard-to-reach wives and girlfriends. Zimbabwe has a severe acquired immunodeficiency syndrome (AIDS) epidemic with 25% of adults infected with HIV. 1 HIV transmission is still continuing, with an estimated 2,000 new infections of HIV per week despite widespread health edu-cation programs. Inadequate supplies of condoms contribute to this, but a consistent obstacle to safer sex practice in developing countries is that many women are unable to insist on condom use by their male partners. International interest has increased in methods of HIV prevention that women can use without necessarily needing the active participation of their male partners, such as female condoms and vaginal microbicides. 2, 3 A World Health Organization review showed high levels of acceptability of female condoms across diverse international settings. 4 We enrolled a group of sex workers in Harare to explore whether female condoms are acceptable to them and whether access to female condoms would complement male condom use, resulting in an overall higher proportion of condom-protected sex acts.
METHODS
The study was conducted in Harare, Zimbabwe. The Medical Research Council of Zimbabwe granted ethical clearance. The primary aims of the study were (1) to evaluate the acceptability of the female condom in sex workers in Harare and (2) to determine whether the provision of male and female condoms, compared to male condoms only, leads to a reduction in unprotected sex acts with clients and boyfriends. The study was not powered to determine whether this would subsequently lead to a reduction in HIV or STI incidence. A secondary aim of the study was to document HIV and STI prevalence at enrollment and incidence during the 10-month follow-up period.
Female sex workers were recruited from brothels using a snowballing technique in which women who were recruited initially put us in contact with their friends or brought other sex workers to the study clinic. Women were eligible for enrollment if they were over 18 years old, had at least three different paying clients the previous month, were residents of Harare, and were willing and able to give written informed consent. All women were offered STI screening and treatment, sexual health advice, and condoms free of charge. They were informed that blood specimens taken during the study would be tested for HIV at the end of the study and were offered free separate voluntary counseling and testing if they wanted to know their HIV results earlier. Financial inducements to take part in the study were not offered, but travel costs were reimbursed.
A total of 149 women were enrolled. Two thirds of eligible volunteers were assigned to group A (n = 99), receiving both female and male condoms, and one third to group B, receiving male condoms only (n = 50). Group B participants who wanted to try female condoms were given supplies after their follow-up was completed. Twice as many women were assigned to group A to allow for a sufficient sample size to assess female condom acceptability and use within group A. Consecutively numbered sealed envelopes containing group assignments (generated by random number tables and balanced in blocks of 10) were used to assign women to groups A or B randomly. Follow-up visits were scheduled every 2 weeks for 10 weeks (a total of one enrollment and five follow-up visits per person). Participants were encouraged to attend the study clinic between scheduled visits if they needed STI treatment or a resupply of condoms. Study procedures and frequency of followup were identical for both study groups.
At the enrollment visit, all participants were shown how to use male condoms, and participants in group A were also shown how to use female condoms. In addition, they were given pretested diagrammatic instruction sheets on how to use them and asked to practice insertion in the presence of a research nurse. Each educational session took about 30 minutes. The women were encouraged to use either male or female condoms every time they had sex, whether with clients or boyfriends.
At all study visits, trained female research nurses conducted structured interviews about demographic and sex work characteristics, sexual behavior (including condom use), reproductive health history, and male and female condom acceptability; counseled participants on safer sex practices; and instructed them on how to record in a study diary sex acts and condom use. They kept a register of the number and type of condoms issued to each woman at each visit, along with numbers of condoms each woman reported having used between visits (determined by study diary review). They performed pelvic examinations and took cervical, vaginal, and blood specimens for HIV and STI testing at enrollment and alternate follow-up visits. Specimens were tested for Neisseria gonorrhoeae and Trichomonas vaginalis by culture, Chlamydia trachomatis by enzyme immunoassay, and Treponema pallidum by rapid plasma reagin (RPR) and Treponema Pallidum Hemagglutination (TPHA) test. The algorithm recommended by the World Health Organization for HIV testing in countries with seroprevalence of more than 10% was used. 5 Treatment of STIs was syndromic and changed as necessary based on culture and sensitivity results, using standard Ministry of Health protocols.
Women in group A were invited to join a focus group discussion at their final clinic visit. Ten hour-long focus group discussions were held with 37 women (3-4 women per focus group). A female research nurse with facilitation experience led the discussions in the local language of the participants (Shona) using a structured guide.
Continuous data (such as age and length of schooling) were summarized by means and ranges, and differences in means were tested by Wilcoxon rank sum test. Categorical data (such as condom use) were summarized in proportions, and differences between study groups were determined by two-sided Fisher exact test. Two different sources of data about condom use over time are presented here: categorical data from structured interviews at all study visits and summaries of study diary data. In structured interviews, participants were asked to report frequency of use of male condoms with clients, female condoms with clients, male condoms with boyfriends, and female condoms with boyfriends; frequency categories were never or rarely, less than half the time, more than half the time (the last two were collapsed for this paper as inconsistent use), and always or almost always (consistent use). We did not specifically ask about use of any condom with any partner and therefore could not determine the overall proportion of condomprotected sex acts from the structured interview data. We could not determine this from the diary data either because the diaries contained insufficient detail due to participants' inability to complete them accurately and consistently. This precluded comparisons of the proportion of protected sex acts across visits, or between study groups, by log-linear models. Diary data could be used, however, to estimate the total number of condoms used during follow-up.
Female condom acceptability was evaluated by questioning women in group A by structured interviews and focus group discussions about likes and dislikes of female and male condoms and problems experienced when introducing and using them in a variety of situations. For each acceptability variable in the structured interviews, we calculated the proportion of certain responses for each follow-up visit and a mean of these proportions across all five follow-up visits (weighted by the number of respondents at each visit). A logistic regression model was used to determine baseline predictors of female condom use (at least five female condoms used) at first follow-up. Focus group discussions were taped, transcribed verbatim in Shona, and translated into English. Content analysis was based on grouping responses under identified themes.
RESULTS

Cohort Characteristics at Enrollment
Baseline demographic and sex work characteristics of the women in groups A and B are presented in Table 1 . There were no statistically significant differences between the two groups. Nearly half of the women had been sex workers for less than a year, with 80% in sex work for less than 5 years. Mean payments were US $3.40 for a short sex episode and US $9.50 for a whole night. In comparison, the fixed minimum wage for a domestic worker at the time of the study was US $30 per month.
The prevalence of HIV at enrollment was 86%; the prevalence of other laboratory-diagnosed STIs (gonorrhea, chlamydia, trichomoniasis, and syphilis) was 34%, with 10 women coinfected. There were no significant differences in STIs between the two groups based on self-reported symptoms, physical examination, or laboratory tests. Table 2 shows the reported frequency of male condom use with clients and boyfriends at enrollment. Condom use with boyfriends during the last sex episode was more common in group B than in group A (43% compared to 13%, Fisher exact P = .01). There were no other statistically significant differences in condom use at enrollment between the groups. At enrollment, most sex workers used condoms inconsistently with clients and not at all with their boyfriends (Table 3 ). The majority of condom users (73%) reported at least one case of condom breakage in the 3 months prior to enrollment. Ten women reported that their clients were so concerned about condom breakage that they wore two male condoms at the same time. Around half the women reported having problems getting condoms because of they were out of stock or because they could not afford them. Reasons given for not always using condoms included partner refusal (50%), not wanting to use condoms with a regular boyfriend (14%), condom unavailability (8%), and being too drunk (8%).
Follow-up
Follow-up visits took place over a period of 10 months. Of the women, 86% returned for the first follow-up visit (2 weeks after enrollment), and 48% completed five follow-up visits. Because women often returned to the study clinic late, the median length of time in the study per woman was 13 weeks instead of the scheduled 10 weeks. There were no differences in follow-up rates between group A and group B and no differences in baseline demographic and sexual behavior characteristics of women who were lost to follow-up and those who were not. We attempted to trace all those who did not return for follow-up and found that most of them were temporarily away or had permanently left Harare. A third of the women were involved in cross-border buying and selling of goods, which meant that they were often away from Harare for long periods of time. Some of the women were already suffering from HIV-related illness during the study and were being looked after by their families in the rural areas. (2) . §Includes difficult to obtain condoms during the day and condom supplier is too far to walk.
Female Condom Acceptability-Structured Interview Data
The women in group A (all of whom had used at least one female condom during follow-up) were asked in structured interviews at each follow-up visit their opinions about the female condom and experiences using it. Table 4 shows that the majority of women said that they liked the female condom (weighted mean of 78% for all visits) and liked it better than the male condom (68%) throughout the study. They also thought that their regular boyfriends and clients liked the female condom and liked it better than the male condom ( Table 4 ). The most frequently reported advantages of the female condom were that they were stronger (reported by 68 women), more comfortable (62), easier to use (29), more fun to use (20), and safer (18) than male condoms; that they could be used when partners refused to use male condoms or could not use them because they were drunk (37); and that they give the woman more control (37). The most frequently mentioned problems with the female condom were that they are too lubricated (mentioned by 17 women), too big (8) , and difficult to insert (12) ; and that the inner ring hurt (11) and outer ring itched (4) . Two women at first follow-up indicated that they had reused a female condom despite our instructions not to do so, four women reported female condom †The sample size n gradually reduces over time due to loss to follow-up. ‡Data from structured interviews. Inconsistent is defined as the categories "more than half the time" and "less than half the time" combined; consistent is defined as "always or almost always." §Sex workers did not have access to female condoms prior to enrollment in this study.
breakage throughout the study, and one woman complained about noise during sex.
Condom Use and HIV/STI Incidence During Follow-up
Consistent male condom use with clients increased from 0% to 52% in group A and from 0% to 82% in group B between enrollment and first follow-up and remained high throughout the study (Table 3 ). The proportion of women in group A who consistently used male condoms with their boyfriends increased from 8% at [2] [3] [4] [5] [6] . Only women who had used female condoms were included in these calculations. These percentages were summarized by the weighted mean and the range across all visits.
†The categories were disliked strongly, disliked somewhat, neutral, liked fairly well, and like very much. When asked about the boyfriend's opinion, the following category was added: "I don't know his opinion." ‡The categories were liked less, equal, or more. When asked about the boyfriend's or clients' opinion, the following category was added: "I don't know his opinion."
§The categories were very difficult, fairly difficult, neutral, fairly easy, and very easy. The categories were very few, some, and most of them liked it, and "I don't know."
enrollment to 14%-33% at follow-up. A third of women (33%) in group B were already consistently using male condoms with their boyfriends at enrollment, and this remained stable at 19%-39% during follow-up. Few women in group A reported using female condoms with clients consistently throughout the study (3%-9%), with the majority reporting inconsistent use (59%-71%). Female condom use with boyfriends was much lower than with clients, although consistent use increased steadily from 4% at baseline to 12%-18% during follow-up. Of the eight women in group A who consistently used female condoms more often than male condoms, only one used them for almost all sex episodes with clients. In group A, the number of condoms used per person during the entire followup period ranged from 0 to 317 for male condoms (median number of 5 per week) and 0 to 179 for female condoms (median number of 2 per week). In group B, the number of male condoms used ranged from 0 to 286 (median number of 8 per week).
Women who reported male condom breakage (odds ratio [OR] = 11.6, 95% confidence interval [CI] = 1.9-70.5, P = .01) and a higher number of sex partners (OR = 2.83, 95% CI = 1.5-5.3, P = .001) at enrollment were more likely to have used female condoms regularly (defined as more than 5 female condoms) between enrollment and first follow-up, whereas women who reported engaging in tradi-tional vaginal cleansing, drying, and tightening practices were less likely to have used them regularly (OR = 0.1, 95% CI = 0.01-0.6, P = .02).
There were 61 new episodes of STI in 43 women (38%) during 392 womanmonths of follow-up, and 16 women had multiple infections. The crude incidence rate of STIs for the whole cohort was therefore 16 new episodes per 100 womanmonths of follow-up, indicating that unprotected sex still occurred despite improved access to condoms. Three women became HIV positive during the study, all in group B.
Female Condom Acceptability-Focus Group Data
The levels of actual female condom use reported during the study did not match the high acceptability reported in the structured interviews. In the focus groups, we therefore specifically asked which problems participants experienced with introducing female condoms to their sex partners. The most important problem mentioned was fear of losing clients by introducing something unfamiliar. According to the sex workers, many clients either distrusted the female condom because they were not familiar with it or did not want to change methods because they were satisfied using male condoms. Some clients were initially curious about the female condom, but were discouraged by its appearance. Other problems mentioned were with using female condoms in certain sexual positions; no time to insert a female condom because the client was in a hurry; insertion of a female condom with dirty hands (for instance, if sex took place in the street); and getting rid of the lubrication from the hands after application. Seven women mentioned difficulty using female condoms when they were drunk, although one recognized that she was less likely to be "cheated" (clients removing male condoms just before penetration) using a female than a male condom when she was drunk. Many women felt pressured not to use condoms at all with certain regular clients and with their boyfriends to demonstrate that these relationships were special to them; women hoped these relationships would lead to regular income or marriage. Nine women said that they were trying to conceive with a boyfriend, and three became pregnant during the study. The sex workers appeared fatalistic about their own risks and powerless to insist effectively on protection for themselves from partners. All the women stated that if clients refused to use a condom, became violent, or offered more money, they could not insist. Some suspected that their clients were HIV positive and were willing to pay for the opportunity to have unprotected sex. Many women wished that they had access to HIV prevention methods that they could control (such as the female condom), but that could be used without their partners' knowledge.
DISCUSSION
Before our intervention, this group of sex workers used male condoms inconsistently with clients and rarely with boyfriends. Regular provision of male and female condoms dramatically increased consistent condom use in both study groups, mainly through increased use of male condoms. With the introduction of womeninitiated barrier methods, including the female condom, concerns have surfaced about successful male condom users abandoning the male condom for such "unproven" new methods. There was no evidence for this in our study. Our study suggests that many sex workers can successfully use male condoms as a first-line protection, with female condoms providing backup in situations when male condoms cannot be used (with drunk clients, for instance). This finding is consistent with results from another randomized trial of sex workers in the developing world. 6 It is possible that condom use and acceptability were overestimated in this study due to differential loss to follow-up and social desirability bias. Many women were lost to follow-up due to high mobility and high burden of HIV morbidity in the cohort. It is likely that the women who were lost to follow-up were less motivated to change their behavior, and less favorable toward the female condom, than women who remained in the study. It is also possible that social desirability bias was present since the research nurses had established rapport with participants.
The high HIV prevalence at enrollment (86%) and STI incidence during followup (16 episodes per 100 woman-months of follow-up) are consistent with rates found in sex workers elsewhere in the region. [7] [8] [9] The high incidence of STIs also demonstrates that unprotected sex with infected partners was still taking place. High rates such as these despite educational campaigns have been attributed to inconsistent condom use. [9] [10] [11] [12] For example, while sex workers in this study started using condoms consistently with clients, very few of them used them consistently with boyfriends. Clients are likely to be perceived as riskier than boyfriends, even though this is not necessarily true. Boyfriends of sex workers often have other sexual relationships, sometimes with other sex workers, and it is likely that they were the source of many of the incident infections in this study. Furthermore, sex workers may feel the need to separate commercial from romantic relationships, and the using of condoms in the former but not in the latter is one way of achieving this. Increasing condom use when sex workers have sex with their boyfriends remains an important challenge for HIV prevention.
Sex workers in this study found female condoms easy to use with practice and preferred them to male condoms in some situations. According to the workers, many of their partners also liked the female condom. However, sex workers are financially dependent on their clients and usually have transient relationships with them, which undermines their ability to introduce female condoms. Studies have shown that negative experiences with male condoms when first starting to use them undermine the success of future attempts. 13, 14 Similarly, the sex workers in this study reported problems with continuing to try to use the female condom if their first attempts had failed. Furthermore, many of the women in the cohort were experienced male condom users before they entered the study and could be reluctant to switch to a method that was less familiar to them and to their partners. Last, the study period (a median of 13 weeks per woman) may have been too short for women to gain adequate confidence in using female condoms. It may be better to promote female condoms initially in steady relationships (commercial or otherwise) until users become more confident in using them.
Even though female condom use is initiated by women, some cooperation from the male partner is needed for its correct use. Sex workers would probably benefit from additional female-controlled methods of HIV/STI prevention, such as vaginal microbicides, that can be used without the male partner's knowledge and cooperation.
Male condom breakage occurred frequently in this study and was worrying enough for some to wear more than one condom at a time. Concern about frequent condom breakage has been expressed before in Zimbabwe, especially in the context of common use of vaginal drying and tightening agents. 15 In our study, during follow-up, women who had experienced male condom breakage were more likely to start using female condoms, and women who used vaginal drying agents were less likely to start using them. A study in Zambia also found that women were more likely to use female condoms regularly if the women had experienced male condom breakage because the female condoms were perceived as stronger and more reliable than male condoms. 16 Correct use and storage of condoms, plus the importance of adequate lubrication when using them, should always be important components of condom promotion.
Our results show that female condoms may fulfill an important additional source of protection for women at risk for HIV. They may be especially useful for women who often experience male condom breakage or have sex with drunken clients. However, technological developments alone cannot solve the HIV/STI crisis in sex workers. Peer education and negotiation skills training programs for sex workers have been successful in Kenya and Zimbabwe on a small scale 17 and should be scaled up. Sympathetic nonjudgmental HIV/STI prevention and treatment services that target sex workers and can easily be accessed by them are urgently needed.
